Introduction

48
The connection of the Black Sea with the Mediterranean has been episodic during 49 the Quaternary whereas fewer periodic intrusions of water from the Caspian Sea 50 have occurred via the Manych Corridor during the Pleistocene (Chepalyga, 2002, 51 2007; Bahr et al., 2008; Badertscher et al., 2011; Yanina, 2014) . These intrusions 52 have greatly influenced the Black Sea environmental conditions eventually creating 53 the biota that is now inhabiting the basin (e.g. Mudie et al., 2002; Yanko-Hombach, 54 2007; Marret et al., 2009; Boomer et al., 2010) . The present two-way connection 55 between the Black Sea and Marmara Sea was established in the early Holocene
56
(Grigor 'ev et al.,1984; Yanko and Troitskaya, 1987; Hiscott et al., 2007; Soulet et al., 57 2011a) creating a substantial salinity increase in the Black Sea. However, 58 quantitative estimation of such conditions as well as their timing have been heavily 59 debated (Ryan et al., 1997; Aksu et al., 2002; Ryan et al., 2003; Hiscott et al., 2007; 60 Ivanova et al., 2007 60 Ivanova et al., , 2015 Yanko-Hombach et al, 2007; 2014; Marret et al., 2009; 61 Nicholas et al., 2011) . Most of these studies have yielded well preserved macro-and 62 microfossil proxy records, providing insights of past environmental conditions during 63 the Holocene (Atanassova, 2005; Hiscott et al., 2007; Yanko-Hombach et al., 2007, 64 2014; Ivanova et al., 2007 Ivanova et al., , 2012 Ivanova et al., , 2015 Mudie et al., 2007; Verleye et al., 2009 ; experienced large changes in sea level with drops and increases of ~1-3 m observed 122 (Arpe and Leroy, 2007) . The salinity is brackish with ranges between 1 to 13. The 123 salinity increases in a southward direction.
125
The two sediment cores were taken from the Caucasian Shelf (Fig. 1A, C sharp shelf break at 95-105 m (Torgunakov et al., 2002) .
133
The surface circulation on the north-eastern shelf is dominated by the counter-134 clockwise rotating peripheral Rim Current (Bogatko et al., 1979; Öǧuz, 1993) . On the Ostracod valves were described to species level where possible. Ivanova et al.
159
(2007) briefly described a subset of 18 ostracod samples from Ak-521. In this paper,
160
we present the full ostracod record (37 samples), taxonomic revision of previously 161 published work (Table 1) , integration with ecological data ( Figure 1E ; Table 2, Table   162 3), and species images ( Supplementary Figure 1-3 (Supplementary data Table 1 ). Previously, ostracods from this core were briefly 165 described in Zenina et al. (2013) and Ivanova et al. (2015) . SEM images were taken 166 using a Zeiss EVO 40.
168
The accumulation rate of ostracod valves (OAR) in AK-2575 was estimated using the (Balabanov, 2009 , Ivanova et al., 2015 are also taken into account. The proposed 189 transgression phases include Neoeuxinian (11-10 cal ka BP), ka BP), .8 cal ka BP), Kalamitian (7.8-6.9 cal ka BP),
191
Dzhemetinian (6.9-2.6 cal ka BP) and Nymphean (2.6-0 cal ka BP) (Balabanov, 192 2009 (Ivanova et al., 2007 (Ivanova et al., , 2015 . The coquina marks a high-energy bottom 199 environment at the shelf edge which commenced at the end of the Neoeuxinian Sedimentation rates increased up to 95.2 cm/ka during the time interval 7.4-6.8 cal 211 ka, and to 111.1 cm/ka in the interval 6.8-6.5 cal ka BP (Ivanova et al., 2015) . In total, 37 ostracod species were recorded in the samples taken from the two cores 252 ( . stepanaitysae, L. lepida, E. relicta and A. martha. 272 This is highlighted for A. stepanaitysae and E. relicta in Supplementary Figure 1 -2.
273
The total number of species found per sample decreases towards the upper parts of (Fig 3; 4) . However, this is most likely due to the more detailed study of contested (see Yanko-Hombach et al., 2007; Bradley et al., 2012) .
365
In-situ data show that ostracods of Caspian type previously found in shallow waters 367 (0-5 m) in the Black Sea region (Schornikov 1969 (Schornikov , 2011 Opreanu, 2008;  In contrast to the Caspian type species located in the fringe areas of the Black Sea,
379
Mediterranean-type species inhabit the oxygenated, shallow-water areas that are 380 free of hydrogen sulfide pollution (Caraion, 1962; Schornikov, 1969 Schornikov, , 2012 and 381 represent ~80% of reported ostracods in the modern Black Sea (Schornikov, 2012) . Black Sea, due to the lower salinity in the shallow sea, being 1.3 times lower than 389 that of the Black Sea (Caraion, 1962; Schornikov, 1969) .
390
Studies of Black Sea ostracods have referred to endemic marine species (Briceag & 392 Ion, 2014), e.g. Pontocythere bacescoi (Caraion, 1960 as the dominant control of environmental changes in the Black Sea (Yanko-415 Hombach et al., 2007; Marret et al., 2009; Nicholas et al., 2011; Soulet et al, 2011a) . The Caspian-assemblage present between 9.6-7.4 ka cal BP suggests that salinity 449 values ranged between 6 and 11 psu, sea level was greater than 50m, and salt 450 composition was similar to Caspian Sea water (Nevessakaya, 1965; Chepalyga, 451 2007; Yanko-Hombach et al, 2007 , 2014 Ivanova et al., 2007 Ivanova et al., , 2012 Ivanova et al., , 2015 (Agalarova et al., 1961; Mandelstam et al., 1962; Caraion, 1962 Caraion, , 461 1967 Schornikov, 1969; Stancheva 1989a , 1989b , Boomer et al., 2005  Although Caspian fauna dominate in the early Holocene, the first Mediterranean 482 ostracods appeared on the NE Black Sea shelf at least by ~9.6 cal. ka (Fig. 3, 4) . At about 7.4 cal ka BP, salinity reaches a critical limit of ~11-12, and the salt 499 composition of water changes from the Caspian type to the normal oceanic type 500 (Nevesskaya, 1965; Chepalyga, 2002; Yanko-Hombach, 2007) . These conditions 501 are unsuitable for the majority of the Caspian type fauna. However, they are also not 502 optimal for Mediterranean ostracods, since the salinity is at the lower limit of their 503 tolerance (Schornikov, 1969) . This explains the low ostracod abundance just after The data presented in this study assume ecological conditions that allowed the 512 coexistence of Mediterranean and Caspian species (Ivanova et al., 2007 (Ivanova et al., , 2012 (Ivanova et al., , 513 2015 . According to other studies, after the onset of two-way circulation in the 514 Bosporus Strait, ostracod valves of both fauna types occur simultaneously over an 515 extended period of time (Stancheva, 1989b; Yanko-Hombach et al., 2014; Ivanova et al, 2007 Ivanova et al, , 2015 The Caspian-type ostracod fauna prevails over the Mediterranean fauna throughout 536 the Assemblage IIA interval. This occurs at a very low level of total ostracod 537 abundance (Fig. 4) , likely due to dilution by rapidly accumulating shelly mud of the younger samples are reworked from shallow-water areas where it could inhabit low-556 salinity conditions. In the early Holocene and late Pleistocene, this species was one 557 of the most abundant (Stancheva, 1982a, b; Boomer et al., 2010) . Moreover, higher over the year than on the outer shelf (Fig. 1) . Abundant L. multipunctata occur 573 within the same time interval in both cores, although at present it is usually much 574 abundant in shallower depths.
576
Hence, Assemblage II suggests that the bottom water temperature was considerably 577 warmer than at present on the outer shelf during the colonization by Mediterranean 578 fauna (7.4-6.7 cal ka BP). However, it is not clear when the warm climatic conditions 579 responsible for the bottom water warming commenced. The warm period during the 580 mid Holocene (7.4-6.7 cal ka BP) as highlighted by our ostracod records is identified 581 for winter conditions (1 to 2 ºC above modern pre-industrial conditions) from 582 reconstructed climate conditions by Mauri et al., (2015) . In addition, warm and humid 583 climates were estimated from the pollen record from Yenicağa Lake in northern 584 Anatolia (Bottema et al., 1995) , Lake Van in central Anatolia (Wick et al., 2003; Litt et (Fig. 5A) . Therefore, the above mentioned changes in composition 607 of the ostracod fauna likely reflect a climate (and bottom water) cooling trend.
608
However, the accumulation rate of ostracod valves (OAR) sharply accelerated at the 609 transition from Assemblage IIIA (Fig. 4d) . This suggests high productivity of the 610 ostracod fauna, although concentration of valves in sediments is rather low owing to 611 their dilution by rapidly accumulated terrigenous mud.
613
Sedimentation rates slowed down after the very rapid terrigenous mud accumulation 614 related to the Kalamitian high sea level stand (Ivanova et al., 2007 (Ivanova et al., , 2015 . The hiatus 615 (>1000 years) which likely corresponds to erosion during the Kundukian regressive phase (Chepalyga, 2002) for ostracods, and fall to almost zero values after ~6.5 cal ka BP, according to the 620 data from core Ak-2575 (Fig. 5E) . The short period of suppressed ostracod fauna 621 before the hiatus might be related to an anoxic water upwelling event. 
